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Efarmosmèna MajhmatikĹ gia MhqanikoÔc - HU215

LÔseic 1hc seirĹc askăsewn

’Askhsh 1.
Sth genikă perÐptwsh, isqÔei ìti:

z = x + jy = rejθ

ìpou oi polikèc suntetagmènec dÐnontai apì tic sqèseic:

r = |z| =
√

x2 + y2, θ = arctan(y/x).

’Eqoume loipìn:

z∗ =x − jy = re−jθ
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Sta sqămata (a) kai (b) apeikonÐzontai oi migadikoÐ z, 1
z
, z∗, 1

z∗
, −z, −1

z
, −z∗, − 1

z∗
, gia

tic dÔo periptÿseic: |z1| = 0.7071 < 1 kai |z2| = 1.4142 > 1. Eidikìtera, eÐnai:

z1 =0.5 + 0.5j = 0.7071ej π
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z2 =1 + j = 1.4142ej π
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’Askhsh 2.
To anĹptugma se seirĹ Taylor mÐac sunĹrthshc f(x) gÔrw apì to shmeÐo x0 eÐnai:

f(x) = f(x0)+∂xf(x)
∣
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Ta anaptÔgmata se seirĹ Taylor twn sunartăsewn ejx, cos x, sin x, gÔrw apì to shmeÐo x0 =
0, ja eÐnai:

ejx =1 + jx +
(jx)2
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Opìte ja eÐnai:

cos x + j sin x =1 − x2
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Epeidă isqÔei ìti:

j(−1)n−1 = j(j2)
n−1

= j.j2n−2 = j2n−1

ta deÔtera mèlh twn exisÿsewn (1) kai (4) eÐnai Ðsa, Ĺra kai ta prÿta ja eÐnai Ðsa. Ja isqÔei
epomènwc h sqèsh Euler:

ejx = cos x + j sin x

’Askhsh 3.
Oi rÐzec tou poluwnÔmou f(z) = z4 + 1 eÐnai oi lÔseic thc exÐswshc z4 = −1, ìpou z ∈ C.
GenikĹ, h exÐswsh zn = α ìpou z, α ∈ C, èqei n lÔseic. An jèsoume ìpou α = |α| expjφ =
|α|(cosφ + j sin φ), oi lÔseic autèc ja dÐnontai apì thn sqèsh:

zk = n

√

|α|(cos
φ + 2kπ

n
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φ + 2kπ

n
), k = 0, 1, . . . , n − 1

Sunepÿc gia thn exÐswsh z4 = −1, èqoume:

α = −1 = 1 expjπ = 1(cosπ + j sin π)

kai oi lÔseic thc exÐswshc ja eÐnai:
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4
), k = 0, 1, 2, 3 ⇒
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Sth Matlab h entolă roots(c) dÐnei tic rÐzec tou poluwnÔmou to opoÐo èqei suntelestèc ta
stoiqeÐa tou dianÔsmatoc c. An to c èqei n + 1 stoiqeÐa, to poluÿnumo ja eÐnai: c(1) ∗ xn +
. . . + c(n) ∗ x + c(n + 1). Opìte gia na pĹrw tic rÐzec tou poluwnÔmou f(z) = z4 + 1, arkeÐ na
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qrhsimopoiăsw thn entolă roots(c), ìpou c = [1, 0, 0, 0, 1]. H lÔsh pou dÐnei h Matlab eÐnai:

ans = −0.7071 + 0.7071i

−0.7071 − 0.7071i

0.7071 + 0.7071i

0.7071 − 0.7071i

h opoÐa - me mia anadiĹtaxh - sumpÐptei me aută pou dÐnei h parapĹnw mèjodoc, afoÔ isqÔei ìti:

cos
π

4
= sin

π

4
=

√
2

2
= 0.7071

ìpou h tetragwnikă rÐza tou 2 èqei upologisteÐ me akrÐbeia 4 dekadikÿn yhfÐwn, me th sunĹr-
thsh sqrt thc Matlab.
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Qrhsimopoiÿntac tèloc thn entolă plot(ans,’.’), mporÿ na sqediĹsw san shmeÐa sto epÐpedo
twn migadikÿn tic 4 rÐzec tou poluwnÔmou f(z) = z4 +1, oi opoÐec eÐnai ta 4 migadikĹ stoiqeÐa
tou dianÔsmatoc ans.


